Objective: To examine the relative risk of psychological distress of men with prostate cancer and their partners during the period before and after prostate cancer diagnosis compared with men without prostate cancer and their partners. Methods: The participants reported questionnaires on psychological distress at four time points: before prostate cancer biopsy, and at 1, 3 and 6 months following prostate cancer diagnosis. We performed multiple logistic regression analyses to examine the relative risk of psychological distress. Results: A total of 115 couples answered the questionnaires at all four time points. Men with prostate cancer showed a significantly higher risk of psychological distress compared to men without prostate cancer at 1 (odds ratio [OR] = 4.8, 95% confidence interval [CI] = 1.9-13.1), 3 (OR = 3.2, 95% CI = 1.1-10.2) and 6 months following prostate cancer diagnosis (OR = 6.9, 95% CI = 2.3-25.7). Their partners showed a significantly higher risk of psychological distress compared to the partners of men without prostate cancer at 1 month following prostate cancer diagnosis (OR = 2.6, 95% CI = 1.1-6.6). Conclusions: Men with prostate cancer showed psychological distress during the 6 months following the cancer diagnosis. Their partners also showed psychological distress at 1 month following the cancer diagnosis. Inviting both men with prostate cancer and their partners to speak to their concerns, empathizing with them, finding the solutions together and monitoring of their psychological status regularly should be regarded as important following prostate cancer diagnosis.
Introduction
There have been reports of a high prevalence of psychological distress in men with prostate cancer (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . The risk of suicide was significantly elevated in these men compared to the general population (11, 12) . Men with prostate cancer and depressive disorder were less likely to undergo definitive therapy and experienced increased mortality rates (13) .
The partners of men with prostate cancer also displayed increased psychological distress. Psychological distress was significantly elevated in them when compared with men with prostate cancer (14, 15) . The prevalence of major depressive disorder and generalized anxiety disorder in these women has been reported to be twice as high as that of women in the general population (16) .
Little is known about the point in time at which psychological distress is elevated for men with prostate cancer and their partners during the period before and after the cancer diagnosis, while a few studies have been reported (5, 17, 18) . In general, it is said that the psychological distress of patients caused by cancer diagnosis might decrease about one or 2 months after the diagnosis. The patients with prostate cancer decide to start therapies at such times. They may experience the side effect of the therapy and worry about the effect of cancer therapies. Their psychological distress may increase more than one or 2 months following the cancer diagnosis. Their partners also may experience the psychological distress at that time. The purpose of this study was to examine the relative risk of psychological distress in men with prostate cancer and their partners at four time points during the period before and after the prostate cancer diagnosis compared with men without prostate cancer and their partners.
Patients and methods

Participants
The present study was part of the longitudinal investigation project examining psychological distress among men scheduled for a prostate cancer biopsy and their partners. Details on the sampling method have been published elsewhere (19) . As described in our previous study, men were included in the project if they were scheduled for the prostate biopsy to rule out prostate cancer in the Gunma Prefectural Cancer Center, Japan (19) . Men were excluded if they did not have a spouse or cohabitation partner, were already diagnosed as having some cancer, did not speak Japanese, or had a cognitive impairment and/or severe psychiatric disorder that made them incapable of participating in the project when the urological physicians assessed their ability (19) . Their partners were included in the project if they had cohabited for more than a year with the spouse or partner participating in the project (19) . The partners were excluded if they did not speak Japanese, had cognitive impairment and/or severe psychiatric disorders, and/or had severe physical impairment that made them incapable of participating in the project when the urological physicians assessed their ability (19) . The study was approved by the Institutional Review Board and the Ethics Committee of the Gunma Prefectural Cancer Center, Japan.
Procedures
As described in our previous study, urological physicians recruited consecutive men and their partners eligible for the longitudinal investigation project after the men had consulted for prostate cancer biopsy between September of 2009 and March of 2012 (19) . If both the men and their partners provided consent forms to participate in the project, the physicians gave questionnaires at the first survey by hand. A psychologist received their questionnaires by mail. He then mailed and received them at 1, 3 and 6 months following the prostate cancer diagnosis. We did the surveys four times in all.
Measurements
Demographic data (age, sex, education level, job, smoking, alcohol consumption, history of cancer, history of stroke, history of diabetes and history of myocardial infarction) about the participants were obtained from the questionnaires at the first survey as described in our previous study.
Psychological distress was measured by the K6 scale at all four time point as described in our previous study (19, 20) . The scale is composed of five items and used as a screening tool for anxiety and mood disorders, and the cut-off score is five points (21) . We selected the brief scale because we tried to collect as many of the questionnaires as possible for elderly participants at four time points.
Statistical analyses
Multiple logistic regression analyses were implemented to evaluate three associations: (i) the association between exposure to cancer diagnosis (yes or no) and psychological distress of men (K6 scores ≥5 or <5), (ii) the association between exposure to cancer diagnosis (yes or no) and psychological distress of partners (K6 scores ≥5 or <5) and (iii) the association between role (patients with prostate cancer or their partners) and psychological distress (K6 scores ≥5 or <5). The multivariate odds ratios (ORs) were adjusted for age in years ( <65 or ≥65), education in years (≤9, >9, unknown) and chronic disease: history of cancer, history of stroke, history of diabetes, history of myocardial infarction (none, presence, unknown). We divided men with prostate cancer and their partners into two therapy groups (non-invasive therapy group which were composed of hormone therapy group and no therapy group or invasive therapy group which were composed of the other therapy groups) and multiple logistic regression analyses were implemented to evaluate the associations between cancer diagnosis (yes or no) and psychological distress (K6 scores ≥5 or <5) at 1 month following the cancer diagnosis. These analyses were conducted with men and their partners each. All statistical analyses were performed using SAS version 9.3 (SAS Inc., Cary, NC) and all statistical tests were two-sided. A P value < 0.05 was considered to indicate statistical significance.
Results
As described in our previous study, a total of 257 couples met the inclusion criteria, 240 of whom agreed to participate in the longitudinal investigation project ( Fig. 1) (19) . Of the 240 couples, 115 completed the K6 scale at all four time points and were subjected to the present study analyses. Couples who could not complete all questionnaires mainly gave being burdensome and busy as reasons.
The demographic characteristics of the participants are summarized in Table 1 . There were 58 each of men with prostate cancer (PC) and their partners (PP) and 57 each of men without prostate cancer (NC) and their partners (NP). The PC group participants were more likely than NC group participants to be over 65 years old, be current smokers, have K6 scores higher than five at all four time points, or have more than 10 ng/mL in pre-biopsy Prostatic Specific Antigen (PSA) test. PP group participants were more likely than NP group participants to be over 65 years old and score higher than five at 1 and 6 months following cancer diagnosis on the K6 scale. Men (PC and NC groups) were more likely to be employed and current drinkers compared to women (PP and NP groups). Table 2 summarizes the results of the multivariate adjusted analysis for psychological distress (K6 scores ≥ 5) of men according to the presence of prostate cancer diagnosis (PC vs. NC). PC group participants showed a significantly higher risk of psychological distress compared to NC group participants at 1 (OR = 4.8, 95% confidence interval [CI] = 1.9-13.1), 3 (OR = 3.2, 95% CI = 1.1-10.2) and 6 months following cancer diagnosis (OR = 6.9, 95% CI = 2.3-25.7). Table 3 summarizes the results of the multivariate adjusted analysis for the psychological distress of partners according to the presence of prostate cancer diagnosis (PP vs. NP). PP group participants showed a significantly higher risk of psychological distress compared to NP group participants at 1 month following cancer diagnosis (OR = 2.6, 95% CI = 1.1-6.6). Table 4 summarizes the results of the multivariate adjusted analysis for psychological distress for men with prostate cancer and their partners (PC vs. PP). PC and PP group participants showed no significant association of psychological distress at all four time points. Additionally, when the analyses were adjusted for age, education and chronic disease with job (none, working, unknown) and drinking (no drinking, current drinking, unknown), PC and PP group participants also showed no significant association of psychological distress at all four time points.
When we divided men with prostate cancer into non-invasive or invasive therapy groups and conducted multiple logistic regression analyses, both therapy group participants showed a significantly higher risk of psychological distress compared to NC group participants at 1 month following the cancer diagnosis (non-invasive therapy The multivariate OR have been adjusted for age in years (<65, ≥65); education (≤9, >9, unknown); chronic disease (none, presence, unknown). (18) 21 (36) 11 (19) 14 (24) 6 (11) 13 ( The multivariate OR have been adjusted for age in years (<65, ≥65); education (≤9, >9, unknown); chronic disease (none, presence, unknown).
group: OR = 4.3, 95% CI = 1.4-14.2, invasive therapy group: OR = 8.9, 95% CI = 2.7-32.5). We found an equivalent psychological distress in partners of those in the two therapy groups compared to NP group participants at 1 month following the cancer diagnosis (noninvasive therapy group: OR = 2.8, 95% CI = 0.96-8.1, invasive therapy group: OR = 2.6, 95% CI = 0.8-8.4).
Discussion
First, the important findings of the current study were that men with prostate cancer showed a significantly higher risk for psychological distress during the 6 months following the cancer diagnosis, and the peak of psychological risk was 1 month following the cancer diagnosis. This result was similar to some previous findings that the significantly higher risk for psychological distress remained more than 6 months following the cancer diagnosis (5, 17) . The differences between the current and previous findings were that the risk decreased at 3 months following the diagnosis but increased again thereafter in the current study. At first, the differences were due to whether the surveys at 3 months following the diagnosis were conducted or not. Next, hormone therapy was associated with elevated depression (22, 23) . A total of 78% of men with prostate cancer received hormone therapy in the current study. Third, although the psychological impact on men with prostate cancer due to breaking bad news might decrease at 3 months following the diagnosis, such men might experience some other concerns and their psychological distress might increase again at 6 months following the diagnosis. Men with prostate cancer experienced worse physical symptoms within 6 months after the diagnosis (24). They might worry about the effect of treatment, an uncertain future and the side of effect of treatment at that time (19) . We require further investigations to know the reason why their psychological distress decreases following the prostate cancer diagnosis but increase again thereafter. Therefore, inviting them to speak to their concerns, finding solutions together and monitoring their psychological distress levels regularly might be regarded as important during the 6-month period following the cancer diagnosis but especially for the first month. Another major finding of the current study was that the partners of men with prostate cancer showed a significantly higher risk for psychological distress at 1 month following the cancer diagnosis and decreased thereafter. To the best our knowledge, this is the first study with a control group to show the impact on psychological distress from the prostate cancer biopsy until after the cancer diagnosis. We also found a trend of elevated psychological distress for the partners at 6 months following the cancer diagnosis. This might be due to an increased burden because they needed to be involved in treatment for prostate cancer, felt difficulty in communicating with their partners and experienced an increased practical management of the family (25) . Furthermore, we found that there was no difference in the risk for psychological distress between men with prostate cancer and their partners from before the biopsy to 6 months following the cancer diagnosis. This finding might suggest that suspected prostate cancer, cancer diagnosis and therapy might have a similar psychological impact on couples. Thus, it might be regarded as important to pay attention to the partners of men with prostate cancer. Inviting them to speak their concern, empathizing with them, finding solutions together and monitoring their psychological distress levels should be regarded as important at 1 month following the prostate cancer diagnosis and, if feasible, also 6 months following the prostate cancer diagnosis. No. of subjects with psychological distress (%)
22 (38) 20 (34) 25 (43) 21 (36) 16 (28) 14 (24) 21 (36) 13 ( Additionally, one trend showed elevated psychological distress for men with prostate cancer before the prostate cancer biopsy. This might be because they worried more about receiving the prostate cancer diagnosis at that time. While 48% of men with prostate cancer had a PSA test of more than 10 ng/ml before the prostate cancer biopsy, only 14% of men without prostate cancer had a PSA test of more than 10 ng/ml. Men with prostate cancer knew their own PSA levels and might experience diagnostic uncertainty. A previous study reported that men with high levels of PSA who underwent prostate biopsy more often reported worrying about prostate cancer more than men in the control group (26) . The psychological distress of men was not affected by abnormal PSA results (27) . We require further investigations to know the psychological distress in men before prostate cancer biopsy.
We examined the psychological distress of men with prostate cancer and their partners in non-invasive and invasive therapy groups. The point estimate of psychological distress of both men and their partners was high in either therapy groups compared to men without prostate cancer and their partners.
The current study had limitations. First, a sampling bias existed, because the results were obtained from one institution. Thus, the generalization of the results to all couples may prove difficult. Second, the sample size was not sufficiently large to obtain statistical power to measure the real effects of a prostate cancer diagnosis on psychological distress. If the sample size was larger in this study, partners of men with prostate cancer may have shown a significant risk for psychological distress when compared to partners of men without prostate cancer at 6 months following the cancer diagnosis (OR = 2.4). Furthermore, men with prostate cancer may have shown a significant risk of psychological distress when compared to men without prostate cancer before the cancer biopsy (OR = 2.3). Third, the response rate (48%, n = 115) of all four time points was lower than it was among the total 240 couples who agreed to participate in the longitudinal investigation. Thus, the study might be biased toward the couples who have lower psychological distress. Fourth, to assess the psychological couples, we used a self-administered questionnaire, which is associated with the possibility of overestimation of the data. Fifth, we selected the K6 scale to briefly measure psychological distress, because we tried to collect as many questionnaires as possible for elderly participants at four time points. We could not know the various emotions except for psychological distress.
In summary, men with prostate cancer showed psychological distress during the 6 months following the cancer diagnosis. Their partners also showed psychological distress at 1 month following the cancer diagnosis. Monitoring of psychological status in men with prostate cancer and their partners regularly, inviting them to speak to their concerns, empathizing with them and finding the solutions together should be regarded as important following prostate cancer diagnosis.
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